After graduating first in his class from the Military Academy, Bache eventually returned to Philadelphia to accept an appointment as professor of natural philosophy and chemistry at the University of Pennsylvania. Bache soon became a leader of the Philadelphia scientific community. Through his family connections and his involvement with the prominent institutions of the city, including the American Philosophical Society, the Franklin Institute, and the socially exclusive Wistar Club, Bache became acquainted with the city's elite scientists, engineers, manufacturers, and civic leaders.
Because of his experience as both an organizational leader and a specialist in geophysical research, Bache was appointed, in 1843, superintendent of the most important scientific institution of the antebellum period, the Coast Survey of the United States. Begun as a coastal mapping project under the Jefferson administration, the Coast Survey was broadened by Bache to include numerous scientific activities. Until his death in 1867, Bache used the Coast Survey to set the highest scientific standards, to provide research opportunities for American scientists, and to influence, if not control, other scientific institutions, including the Nautical Almanac, the Bureau of Weights and Measures, the American Association for the Advancement of Science, the Smithsonian Institution, and the National Academy of Sciences.
As the acknowledged "chief" of the Coast Survey and of a group of ambitious scientists who called themselves the "Lazzaroni," or "scientific beggars," Bache worked to improve institutional support for the advancement of science in the United States. Bache's activities in support of American science were part of a process that historians and social scientists have termed "professionalization." Analyses of the professionalization of science have emphasized the development of a scientific profession committed to full-time employment opportunities, a research ethic geared toward advancing an esoteric and specialized body of knowledge, a service ideal aimed at gaining support from the public, commonly shared high standards of quality, and formal means of certification. 
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History of Education Quarterly his organizational work for what he called the "cause of American science," Bache sought to institutionalize these professional standards and goals. For example, Bache worked to control and "professionalize" the American Association for the Advancement of Science by preventing individuals he considered amateurs or "charlatans" from dictating the standards of science. As one of the most influential regents of the Smithsonian, Bache helped orient the institution toward supporting the advancement rather than the diffusion of knowledge. And as the major force behind the founding of the National Academy of Sciences, Bache sought to create an institution that would channel government support to the country's "best" professional scientists. In many ways, Bache's influence on the development of science in the United States during the nineteenth century was unrivaled.
Bache's devotion to science, however, did not preclude involvement in other cultural activities. Even while working to become a scientific leader in Philadelphia, Bache helped organize and promote a variety of civic and philanthropic institutions, including public libraries and an institute for the blind. Bache's cultural convictions reflected both aspects of Whiggish culture. As an innovator, Bache favored economic growth and technological development, which, he believed, would lead to general progress and prosperity. "Increased production," according to Bache, "whether in agriculture or manufactures, is so obvious and powerful a source of prosperity to a country, that we naturally look with interest upon every circumstance which may effect it, endeavoring as far as may be, to understand, that we may aid." According to Bache, private institutions would not be sufficient by themselves to support economic and commercial development: "Voluntary Associations may do much, but not everything." Bache accordingly favored active intervention by the public sector in national issues such as internal improvements, public schools, and commercial policy. In discussing education, Bache argued that "all the institutions of every name for the promotion of knowledge" should "be put upon a truly republican basis .. . all the schools; from the lowest to the highest" should "be supported from the public purse."" Drawing on the complementary nature of the two sides of Whiggery, Bache assumed that progress included interrelated material and spiritual components. Technological innovations and material growth ideally benefited the moral as well as the material character of the nation. In the vocabulary of Whiggery, "improvement" referred to an entire set of activities or projects, including economic and moral development, which went hand in hand. Habits such as industry and prudence that individuals developed in the process of working toward material ends also supported the higher moral growth of the individual. Using natural theology as a foundation for analysis, Bache argued that progress in religion necessarily accompanied progress in science. Bache "fully recognized," according to his colleague and friend Joseph Henry, "the union of science and religion, and held with unwavering constancy the belief that revelation, properly interpreted, and science, rightly understood, must ultimately join in perfect accord in reference to the great truths essential to the well-being of man." Bache expressed similar views both publicly and privately: "What God hath joined together let no man put asunder. Let mutual love penetrate the hearts of those who study the works and the Word of God. By Him they were both given,-by Him we were made capable of their study. Both are, in fact, His Works."'4
As 
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individual virtues such as discipline, reason, and intelligence. In his educational work, Bache accordingly placed a strong emphasis on developing systems of moral discipline and moral control. "Sound moral instruction should be given and good habits carefully fostered in all schools," he argued. Some of the most important values that made up Bache's moral vision included self-control, sobriety, cautiousness, regularity, punctuality, industry, rationality, and accuracy.
The Whiggish emphasis on planning and control was central to Bache's institutional proposals for the professionalization of both science and education. According to Bache, "in the United States almost everything is done on the voluntary plan." Although he thought these plans had "produced splendid results," Bache argued that they were "wanting, of course in system." Centralized planning and systematic organization and control would ensure continuous national progress. Despite optimism about the dynamic growth and social change occurring in the country during the antebellum decades, Bache also realized that these developments needed to be guided and directed to prevent an undermining of republicanism and its balance of order and liberty. Bache maintained that as long as citizens remained alert to potential threats and developed effective programs, such as moral education, to deal with these threats, virtue and liberty could be sustained.'6
As part of his desire to guide national progress, Bache favored introducing science into the institutional structure of education and stressed the scientific functions of educational institutions. Bache's attempt to professionalize or reform American science operated at all educational levels. He especially disliked a classical curriculum that he complained took the best students "capable of carrying all science" and "stuffed" their heads with "words-words-words."17 Besides emphasizing specialized scientific study at the college and university level, Bache also stressed scientific and technical education in the high school curriculum. In his Report on Education in Europe, to the Trustees of Girard College, Bache had written favorably of the Prussian system and its Realschule in which science, modern languages, and practical training for life were emphasized. When he had a chance to put these ideas into practice at Central High, he developed a curriculum unusually strong in the study 16 
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Science, Education, and Antebellum Reform with a dominant emphasis on moral education and citizenship training, but it offered training in the technical details of modern scientific theory and practice that provided an excellent educational foundation for the student wishing to pursue science and engineering further.2x
Bache's educational work and the role of education in his scientific work can be understood in ideological terms as well as institutional terms. The social and cultural meaning of science helped reinforce the Whiggish ideology of educational reform, which, according to Carl Kaestle, derived from a shared commitment to the values of "republicanism, Protestantism, and capitalism." By looking at the ideological role of science in the context of education, we gain an understanding of the changing meaning of "science" and its use by educational reformers and scientists alike.29
The early-and mid-nineteenth century saw a fundamental shift in science as a cultural activity. As its meaning narrowed from natural philosophy or the general pursuit of knowledge to a more technical and empirical definition, the ideological role of science also changed.)" The newly formed meaning of science reflected specific values that helped determine why scientists and nonscientists alike, such as the members of the American Association for the Advancement of Education, increasingly valued science as a superior cultural commitment. Other historians have mainly assumed that educational reformers only valued science because it would help prepare students for work in an industrial society of increasing commercial complexity.3 But the relationship between science and industry during the first half of the nineteenth century was by no means as close as we find it today.32 The industrial or business value of science only partly explains the close connection between science and education in this period.
For Bache, science provided ideological support for both the conservative and innovative elements of the Whiggish cultural vision. Bache
